Vol. 43 No. 5

goooooooo

Jodooobobboobuobbobuobbood
ooogogoon

ooo oof o o o of

00000ooo0oooooo0o MCAMUOOODOOOOOOOODOOOOOOOOOOOOOO
00o00oo0o00o0oD0o00o0oD0oO0o0o0o00ooO0oo0oo0ooDo0o0o0o000 MDBM/FMM
go00oooooO0oo0o0obooooooOooOoooO0ObooO0obooOobooobobOOobOOo0oOoOooooon
000000O00O0doacross 0 0000000000000 O00DBOODOOOOOOOOOOOOOO
14.3%00000000000000000000000000O000O0DOOOO00DO0O0O0OO
0000000000 0oO00o0o0oooo000o0o00o0oooo0ooo0 6.3%0000000
gooboooooooooooooooOoOobOboOoOO0OoOOOO0Ob0OOOOObOOoObOOOOoOoon
gooooooOoooOoO0o0oO0boOoO0O0ObOO00O0OO0O00O0O0O00O0O0O0OO0CCOO000BO0O00
JdboooooooooooooooooooooobobooobooOooooboooOobooooOoooo
000 134%0000000 46.6%00000000000000000000000000O0O0OO
gooooooOoooOoooboOooOooOooon

Evaluation of Barrier Synchronization Mechanism on a
Bus-based Multiprocessor

HiroTAKA CHAYAMICHI' and MASAHIKO IWANE?

The barrier synchronization mechanism using the modified CAM reduces the synchroniza-
tion overhead. This barrier mechanism can perform the basic barrier, the range barrier,
and the semi-range barrier. These barriers are evaluated on the bus-based multiprocessor
MDBM/FMM. The experiment using the doacross loop shows that the average speedup ratio
of the range barrier to the basic barrier is 1.14, also clarifies the relation between the barrier
region and the bus waiting. The experiment using some general application programs shows
that the average speedup ratio of the semi-range barrier to the basic barrier is 1.06 and the
semi-range barrier can reduce the waiting time for the synchronization to the basic barrier.
When some parallelized programs are performed simultaneously on MDBM/FMM, the case
that the successor programs are assigned to the idle processors and the case that these pro-
grams are executed sequentially are evaluated. The results show that the former achieves the
average turn-around ratio up to 13.4% to the latter, also clarifies the relation between the
task assignment and the average turn-around time.
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Fig.1 Synchronization mechanism using MCAM.
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on the barrier synchronization mechanism.
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Fig.6 Basic barrier and semi-range barrier.
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Fig.7 Picture of MDBM/FMM.
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Table 1 Basic performance of MDBM/FMM.
oo ooo |00 ooo
Bar 1.000 | ADD 1.478
Adbar 0.913 | SUB 1.478

MCAMW@O OOODODOOO) |12.478 | MUL 6.804
DSM Read Bus Cycle(1byte) | 0.218 | DIV 8.000
DSM Read Bus Cycle(2byte) | 0.435 | FADD | 7.348
DSM Read Bus Cycle(4 byte) 0.870 | FSUB 7.348
DSM Write Bus Cycle(1byte) | 0.466 | FMUL | 9.565

DSM Write Bus Cycle(2byte) | 0.932 | FDIV | 12.348

DSM Write Bus Cycle(4 byte) | 1.864
Serial Parallel
Register int R1 = 0;||P1D=0.1.2,....n-1
sum=0,R1=0 register int R1 = 0;
for(i=0; i<n; i++){ g(lpl(?=0)sum=0;

RIZRL*AW: | for(i=pID; i< (PID+1) ; i++)
sum=R1; R1=R1+a(i);
(@ If(PID%2=1)S(PID)=R1; 11(1)
Bar;

for(i=1; i<=[ log,P 7 i++){ .
if(PID%2'=0)R1=R1+S(PID+2 (). 1/ (2)
if(PID/2"Y%2=1)S(PID)=R1; 11 @3)
Bar;

i}f(PIDzo)sumle;
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Fig.8 Summation program.

goobooooooono T, 01000000000
000000000o0oooOooD .oo00D0DbDOOO
00000 MDBM/FMMOOOOOOOO0O 100
00000 BarOOOAdbarOOOMCAMW DO DO
oooOo0ooooooo0/oooooooooooo
ooooU0o/ooooUooooooOoooo

gobodoooobuoooobooooobooboooo
gooodoboboboooooooboooooboo
00 SBGOODOOOOOoOoOoOooOooooooo
oo MBGOOOOOOODO

4.2 00000

00000000000 8()00DDDODODOO
0g8(b)D0000000D0DOODOOOOOO 2
goboobbooooboooobuobonbObbOD
0000 o) D000OOO0OOOPIDOOOOO
O bOPOOO0OOOODOOODOOOSOOODOOOO
0o00obOo0ooo010boogoonD TygOhoooo
0oo0oDo0o0 R,o20000000000000
0o 7,00 00000000000 T,,00000
00000000 mO000000D000000 Tsum
opoooooo

Tsum = [n/P] - Ta + [logy P (Tna + T»)
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Fig.9 Speedup ratio of summation program and

polynomial expression.
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Table 2 Execution time of each element.

SBG MBG
Tp | Tot | Tha | Togt | Tot | Tna | Toge
198.4 1.0 6.4 12.7 1.0 6.4 12.7
101.8 2.0 6.4 12.7 2.0 6.4 25.5
54.0 3.0 7.6 12.7 3.0 7.6 38.2
16 30.6 4.0 8.2 12.7 4.0 8.2 51.0
32 19.5 5.0 9.1 12.7 5.0 9.1 63.7
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Serial Parallel(Barrier) Parallel(Range Barrier)
for(i=0;i<n;i++){ 21D=0.~-P-1 PID=0,—,P-1
a(i)=b(i); register int R1 =0; register int R1 =0;
c(i)=a(i+1); for(i=P1D;i<n;i=i+PID){ [for(i=PID;i<n;i=i+PID){
- ! R1=a(i+1); R1=a(i+1);
} Bar; ) Adbar;
a(i)=b(i); c(i)=R1;
@ c((i)):R(l;) R(l):b(i);
} Bar;
(b) } a(i)=R1;

©
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Fig.10 Doacross program.
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